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CARBON NANOTUBES
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Carbon nanotubes are hexagonally shaped arrangements of carbon atoms that have been rolled into tubes. These tiny cylinders of pure carbon have new properties that make them potentially useful in a wide variety of applications in nanotechnology, electronics, optics and other fields of materials science. They have already been used to make tiny transistors and one-dimensional copper wire.
Nanotube is a member of the fullerene structural family and its ends may be capped with a hemisphere of the buckyball (known as fullerene) structure. Nanotubes have two categories: single-walled and multi-walled nanotubes. Multi-walled nanotubes consist of multiple rolled layers of graphite. Carbon nanobud is a related structure to nanotubes and combines two previously discovered allotropes of carbon: carbon nanotubes and fullerenes. This hybrid material has useful properties of both fullerenes and carbon nanotubes. 
Carbon nanotubes are expected to be very good thermal conductors along the tube and also are the strongest and stiffest materials yet discovered in terms of tensile strength and elastic modulus. Single-walled carbon nanotubes can withstand a pressure up to 24GPa without deformation. Because of the carbon nanotube's superior mechanical properties, many structures have been proposed ranging from everyday items like clothes and sports gear to combat jackets and space elevators.
Carbon nanotubes have strength many times that of steel yet have only one sixth the weight. Some scientists are now suggesting a “space elevator” could be built, a vast nanotube cable extending into space, along which spacecraft of the future could pull themselves into orbit.
The newly-discovered ability of carbon nanotubes to serve as electron sources has great potential. Carbon nanotubes may one day replace the metal filaments in X-ray machines, which tend to burn out quickly. Scientists hope to use them to develop portable X-ray machines for use in airport security, ambulances, and customs work.
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